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(54) SEMICONDUCTOR DEVICE, ELECTRONIC CIRCUIT DEVICE. AND PRODUCTION THEREOF 
(57)Abstract: 

PURPOSE: To maintain an initial large area of the contact between an Al electrode and a first 
bump since the forming of the bump by heating and bonding butted parts of the first bump made 
of a high m. p. solder on the Al electrode and second bump made of a low m. p. solder on an 
electrode corresponding to a circuit board at the m. p. of the high m. p. solder or less. 
CONSTITUTION: A first bump 3 made of a component metal (a) of an alloy to cause an eutectic 
reaction is formed on a pad-like Al electrode 2 of a semiconductor chip 1 by the mask vapor 
deposition or similar method. The entire bottom face of the bump 3 is closely contacted with the 
face of the electrode 2. A second bump 4 made of an alloy (b) which causes the eutectic 
reaction is formed on a pad-like substrate electrode 5 corresponding to the circuit board 6. An 
eutectic alloy layer 7 composed of the component metals (a) and (b) is formed between contact 
parts of both bumps 3 and 4 whereby both bumps are bonded. Thus, the Al electrode is tightly 
connected onto the circuit board at a low resistance, without causing poor wetted part, directly 
using the solder bumps. 
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<Sl.^©t?. ±gBJg£K:l£l/TIrvK>:7'l3A ~13F ^©Al 

Sffii2A~ i2FH©ja^5P«^-r-5.Ci*^j:<. IrV* 

>7'liA — 13F ^E©Al^Sl2A ~ 12F3£K:*t-f ^ScM 

McWx. y h^*KiJ:-r4/c«&CC^A1«e±(CJB 
B5ttr^/tAulf©T«&K©^JlSl3:^SK:^«3, 
^ig©lSjSIg*iBSBS{ fc 3 5 . 

[0030] ^fe, ±gem i ©^*i^xsn^±ien 

iSfflfeW©. Al^S±©^l©^*>^«<!:lHlBS«± 

tc^ES-r 2 ©^ > ^«it4 i ©ffi*^#5H± . &vm& 
iae«ai©ao-c*s„ 

[003 1 ] 

[^1] 



(7) 

XL 









So 


In 


1301C 


Sn 


Bi 




Sd 


Pb 


2ior 


Id 


Sn 


130^ 


In 


Bi 


100 x: 


Bi 


Sn 


170X 
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Sn 
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20 



coo3 2] m>mi &%z>mz<Dmi-e&. m 
tt^©nw5eiT©«*T* i y'zmi&z itrdc 30 

jja*mawttiE8ciR6n* borutttir*. 

[0 03 3 ]#IC. fS^9CC^^m3(D^^, 
fcWcoorH 5©x»KBia*#IHL*#»«cj(il8-r 
«*3I9K:«&JB3©»Wt«l»'CSB»«±K:L 40 

UT«. H5Ca) CC±TSIKLr^r<t^CC. 

12A' -12F' I? (S70umSft) JWBfifcS 

n/cW A «lOnmft CD L S I * » 7 iiJblc fulfil ? y'WM 
12A' ~ 12F' *;bVX?3l£@^U 

;xc^ria5(b) cc^-t^mc. c(Dvx^3i£wr<5ffi 
Biii^ci8*30/imliff(D/¥^ccittS-r^> o ccr, ^ 

^Sl2A -12F !?±&CiS3 30u mlUKCDln-20%Bi{i 50 



ttm¥-8 - 3 1 8 3 5 

12 

/Uc/O^lSA -18F ^#^ft^ftffM3*i£. 

C0 03 4];xc^r, 05(c) cc^-TJr^ccy £;t/vx 

*3l£Bfc£Uef£, 05(d) CC^TiSKLS I 
n*Iir-20Witt^/£>O^18A -18F SSW^ft-tftfctlCE 

f £*«Hffii5A -15F ^ccSTSJ^ccmtfr;^ 

±^=y * ^^S?0@gSS«16_bCCjgtKU. 300°CfifiiC 
Jjn^br±iain-20%Bi(^/c^N'>^18A — 18F 
3*, 12 5 (e) tCnkTX *i CC L S I * * 7no>* v V'M 
m 12A' - 12 F' U<hHKS«16(D*ff5-r-5*S«ffil5 
A — 15F ^i^^n-enHyifiln-ZO^Bi^/c^^^^lSA 
-18F 9^^Bk LfcIn-20XB^tt^*:l8r*»Waly«« 

KKCft^U frtilrC J: oTLS I ^ * ?*CD[p]Sgg&±'\ 

[0 03 5] ±IBOJ: LTJ&fiROfcL S I ^^^11 
<D«ffi 12A' - 12F' ^i±lfi(pI8S«Sl6CD*fft;*r^S 
^@15A -15F ^<b£*:h^ft&^£ln-20%BikiX 
/cl&Sln-Bi ^^/dO^SfflfiE-C*>€>In:Bi=66:34(S 

stt) &c#urir#Kci4% rtifc^fflj«*wr*© 

fflfflm^» ^or±lBln-20%Bi«^cl8Ci**f*« 
72°C <L 85'C i (Dfflr ®tB i £ Sfij&fc: ft £ © 

^tcmm^&hft^mfy^m^, ±sBin-2o»i 

*B#]?tfiSJfcft£»4KU ±iBLS I (Di!SStKS§&C*5l i "C 

mi*3£mit*$^x{z. *«<*^g<D^ffl^as5-85 

[0036] ^*5±IE^J«6i, In-Bi JtflBXftiCCPfc 
Ge, ^CDln. BiJy^CO^Jl*2-3vrt%SaJn^r^ 

(0 0-371 '*/c±iBSft*«In-Bi <D 2 7C^«^/c(C|R 

[0 03 8] ±IB3 7C, 4tc^«^cCD«?II^(J. 3^ 
(O, rt^S60°C, rt^M^S Sn:Bi:In=16.5:32.5:51(w 
t5Q OSn-Bi-In^teXfd, 47C^<D. ^^^S60°C, ft 
^ffl^c Sn:Fb:Bi:In=19:17:53.5:10.5(wt%) CD5n-Fb-Bi 



(8) 

13 

-In mZMc. *J|ja&50°C. ftHiffifiX Sn:Pb:Bi:Cd=l 
3.3:26. 7:50:10(wt%) ©Sn-Fb-Bi-Cd MZA,1cifihZ>. 
[0039] AlC. ia^i9K^S^4(D^«r. 

S±tcS^tS-r^-5l*SPi|«:*s^r«. m*.te. 60% 
©py>» 2%©tf«i?fiJ. 0.5%©ffitt#J (m.mi;x-?- 

y ?Xtt ?JHpl£. Qa^y? y ^Xt^t ?)l>t<Dlb& 10 
(fifiit) #9 : 1 fcfrSiSKig^U 40°C{cto^L 
Tii3iEGa£*vg{*KL;rc&. Jg#UT. #j20~30um© 

[0 04 0] ^Ur. 06 (a) (C_hTK*£l/-C^-r<fc5 
it. ±fBLS I 2lii©AiJI*iSI(CM3 hfcA' „ >r 
-S^®22A . 22B . 22C . 220 , 22E . 22 F 3LktC0| 

*.\i*'i-jm<D* * juvx ? 3i?r/rL/r^#©«: J: 
•) JlSlOju mSS©InJg23?:^(!)c-r€>o 
[0 04 1 ] i£l>-C\ 136(b) {Cth-TJ: 5 lC±MJiu\' 20 
-?Z.93VS:f&£l,?&. CCTA.^-yfi22A. 22 
B . 22C . 220 . 22E . 22F ^LbtClJjltRftKl/^SlO/i 
mHK©InJ«2 3*> 6 ft -SCaiftaSlD^li C f TJft^JS 

[ 0 0 4 2 ] #l>1?. 06(c) iC^TJ:^K., ±IBKL 
S I 21©Rffi±(C|«fB^" .y^-v ; me22A . 22B . 22C 

. 22D . 22E . 22F i?±©i«ifem®23£-eiveft*?!±i 
n>mn^r 200-300 nmm&vmmm-?* 

saCajg^^Tft-T'S. CCtOTSa^'f^-^fcfl^A 30 
-22F m<Dlrte23±lC*:tl-£tim$ 200-300 (imlS 
©GaiS^<*/I 24*iff?J& <* *l -5„ 
[ 0 0 4 3 ] 06(d) tcijrf^tt. BlSUfflv 

X2?32£Bfc*Lm®22A ~22F 3?.h©GaiS^#;Jf 24*^ 
tH £ ittc&. C©L S 1 St 200'Cgg{tJjnS» L . ^ 
-S^ffi22A . 22B . 22C . 22D . 22E . 22F i£±tC^ 

&$LftoyTm£.mmt ^xwm.itix^irm.ito^ 

^@24tp CDCat 5rft H ^^bT6C itc«t 0 — WtS 
it. ,Xl.>X?£&LX{,>2>y ^ v \s> 
3£©&SiJCt J: S m>%mic j:K>mi:L. 0 6 (e) Ct^-T 40 
Jr^CC. ->N>ir-^@22A . 22B . 22C- . 220 . 22E 
. 22F m±<CTt&£m<DlntGa£<D*ikei&fttifJ:Z> 
S3 200~300 U mfig©f£f*£IUg.'£27A . 27B . 27 
C . 27D . 27E . 27F 3f£-€-*l-?*lJI2fiW-5. &*J±i2 
^#{ttt{£l,T. In<tGa©££{b«Ti&£J5JI©InJP23 

KfSoTiifr©^ I5iem-ca ^£/»6fc-S?fftfe&«8! 

*27A . 27B . 27C . 270 . 27E . 27F ZflZ'* y >r — V> 
%&UA . 22B . 22C . 22D , 22E . 22F 3?©*ffi«C*t 
It^i:; hT^*4f5Ci«:<. 0^©<t-5k:B9IS 
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Z>. 3ct»-C06(f) {C^"TJ:^«C. ±teLS I 21 £K 

liL. c©Lsi2i*. i>*e22A . 22B 

. 22C . 22D . 22E . 22F i§Lt©$<*£Jg*g.'£JB27A 
. 27B . 27C . 27D . 27E . 27F ^Z-ttl^tlMffiS 
&26©*tl£-f &S£^ffi25A . 25B . 25C > 250 . 25E 
. 25F *±tCft**J:5K@l8»R26j:(C*S*U ± 
fa?8($£liU$.'&27A . 27B . 27C . 27D . 27E . 27F 3£ 
CC«t»)LS I 21©^' -i>^1l22A . 22B . 22C . 22 
D . 22E . 22F #<h0S8S«26©SS^g25mffiA . 25 
B , 25C . 25D . 25E . 25F &&*:ft.^tl'%%#)lCfetfi 

[0044] &te, ±nmMm<Dirm< l c*s^x. oatx 
^m^marrnk^mmit±iims^23icmbr. a* 

Sn. ZrmmxBl&LX ZLX-ZH^omZltm 
ieinK23ilSltil{Ci0u mgS* 1 !^*^. 

[0045] tssmmmxm^tcj: ^k, xmio-ftm 
&#Tmmmo>±m±zm-?xBi&2tiz>. '&-?x. ss 

«+53-(c<£«3ti. fioS^tSn. ^@i»«g©14 
[0046] 

O'mz^^Kirn^^ 7"tt^(*SIS©AiSfiB4ii: 
[0047] £ fc*SWKtilUS3 ©#69J«C «t n«A 

*«^gccte^-c. ^#^g«ifw©ig^jaa[©^ 
fttc ±iait^{cj:sg^©sm*>«?Fi3tis©-c. « 

[0048] *fc*^B^C*5WSI^4©^{Cj;tl«. 

S«M©gi^fitn^<g«fii-Cfi'P^(Cf#6n^©-C. 
^TIsISS^a©ttfifeR^ffitt©l6]±^04a 2, . 
[0B©fB$%i£9§] 

[01] ^i ©^©jsaiftBa0 

[02] SB 2 ©2&9!©JHItt9l0 
[03] ^3 ©^0^©MSIftBj0 

[04 ] m\ (Dmm&z-w&mnTMwmm 

[05] ^3©^tC^S-HtSW©Ill»fS0 
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me) m4<D$mit%z>— ^tfcffl<Dxm\8imm *4 

1 *m** v ~? 7 

2 Aims 8 
2' tax«witttmf»?ii 9 

3 ISl 10 
3' iSfflL*(^/c^*>^ * 
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